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ABSTRACT
Telemedicine has been used for over a generation, but application has been limited in rural areas
due to lack of payment, licensure issues, cumbersome video equipment, and challenges with
digital communications. Early in the COVID-19 pandemic, our rural family medicine residency
made a rapid shift to all telemedicine services for our patients. We collected data over a four-week
period in April 2020 as we transitioned to 100% telemedicine consultations. We compare that
to a four-week period prior to mid-March when COVID-related shutdowns began. We collected
detailed visit summaries, patient feedback, and physician feedback to compare these two periods.
Early in the pandemic, telemedicine visits increased for those with chronic respiratory and
cardiovascular issues, anxiety, and depression. Patient and physician feedback was positive, and
time required averaged 12 to 18 minutes. The cost savings from the 15% of telemedicine patients
who would have otherwise sought urgent or emergency care is significant, and almost 45%
would have still made an appointment later, further risking exposure and increasing outpatient
volume. In this sense, telemedicine could be considered to have “flattened the curve” for
potentially overwhelmed outpatient facilities just as mitigation interventions were implemented
to do the same for acute inpatient beds. We share our experience for consideration by those who
will implement a similar transition and those who choose to advocate for continuing payment
and platform flexibility. We also hope that residency training requirements can adapt to consider
a telemedicine visit comparable to one completed in-person.
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INTRODUCTION
The use of electronic and digital devices to provide
remote medical care has been with us for a long
time. The need for provision of medical care during
spaceflight spurred an increase in telemedicine development almost 25 years ago.1 Use in other remote
locations became more routine, including on the
U.S. space shuttle and international space station.2
Although the advantages of providing primary and
specialty care to remote populations on Earth were
reported widely into the new millennium, widespread
use in US rural areas was significantly limited by lack
of insurance payment, licensure issues, and unwieldiness of video equipment.3-5 These obstacles, as well
as high-speed digital rural connections, had begun to
improve in the few years before March 2020.6
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As medical care systems adapted to the COVID-19
pandemic in the spring of 2020, there were new
reasons to provide patients the care they needed in
their homes. In a remarkable turnaround reversing
25 years of inertia, federal health insurance, followed
soon by state Medicaid and private insurance, quickly
began to cover telehealth consultations. Regulations
also rapidly changed, allowing the suspension of
burdensome security requirements for devices and
platforms, allowing for personal cell phone use by
both provider and patient. Practices in large and
small towns quickly adapted and for the first time
were reimbursed for managing their patients by the
most convenient method available to both parties.
This could include audio-only (telephone), eVisit, or
video.
Previous telemedicine studies have shown little differ-
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ence in outcomes from in-person care and telephone
consultations, except that telephone consultations
took an average of 1.5 minutes less than in-person
visits.7-12 A 2018 review reported the common obstacles to effective adoption of telemedicine, including technically challenged staff (11%), resistance to
change (8%), cost (8%), knowledge of billing constraints (5%), age of patient (5%), and level of education of patient (5%).9 We found one report from a
residency in family medicine that, after transition to
a Patient Centered Medical Home (PCMH), allowed
that 250 of the annual resident visits be conducted
electronically. 13
We report here a very rapid transition by a rural residency program to meet the needs of our patient population as COVID-19 infections became widespread.
We were interested in tracking the adjustments made
by the residents and faculty and hearing from our
patients what their experience was like during this

accelerated transition. To paraphrase the chief information officer of the statewide health system that
hosts our residency, we implemented a very carefully
planned six-month telemedicine training schedule in
a period of two weeks.
Table 1 shows the timeline of the pandemic in relation to our project.
METHODS
Our family medicine residency is based in a town
of 20,000 within a medical center where ours is the
only residency that serves six very rural counties. The
program is known for producing small town physicians for our region for more than 50 years.14 The
program became a National Committee for Quality
Assurance (NCQA) patient-centered medical home in
2016 and was behavioral health certified in 2020. It
is staffed by 18 residents, four full-time faculty, four
part-time faculty, one clinical
psychologist, one licensed
clinical social worker, and
one ambulatory pharmacist.
The physical facility has 20
exam rooms, staffed with 10
medical assistants and four
front desk staff, and has used
the EPIC® electronic medical
record since 2016.
Prior to the pandemic, the
typical residency clinic session saw 50 patients per day
with common chronic and
acute illnesses as shown in
the following tables. There
were no recorded telemedicine visits prior to the
“washout” weeks of March 23
through April 5. The pre-telemedicine study period was
February 24 through March
20, and the post-telemedicine study was April 6
through April 30. There were
no in-person visits during the
post-telemedicine period, as
those with acute concerns
or those unable to have their
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needs met by telemedicine were
directed to our health system urgent
care facility about two miles away.
Residents and faculty completed a
survey near the end of the study period reporting their opinions on each
visit type as well as the time required
for each, including completing the
EMR note. Approximately two weeks
after the visit, a resident who did not
provide the patient’s care called each
patient for feedback.
The reason for visit data was recorded by the medical assistants as they
placed the patients in their exam
room or transferred the call to the
physician. If multiple reasons were
listed, we presumed the first was
the priority. Any complaint of
acute or chronic pain at any site
except headache or chest pain
was included under the pain
label. We extracted chronic
medical conditions from the
list maintained by the primary
physician.
This study was found to be
exempt by the Baptist Health
Madisonville Institutional Review Board.
RESULTS
During the period of
April 9 through April 30,
there were 658 telemedicine visits distributed
across eVisit, telephone,
and video visits. Table 2
shows the most frequent
reasons for visit pre- and
post-telemedicine capability.
Table 3 shows the most
frequent chronic conditions of the patients seen
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by the residency during the four
week pre-telemedicine period and
those frequencies during the postperiod. The conditions listed are
typical of most outpatient primary
care practices.
Table 4 shows the patient reported
experience with the telemedicine
visits. Of the 658 visits, 313 patients
could be reached after three phone
attempts
Table 5 shows what the patients
would have likely done if the telemedicine visit was not available to
them. The other category included
calling the physician or pharmacy
without a time specified.
The residents and faculty responses
are shown in Table 6.
The times required to complete the
visit, including EMR documentation,
are shown in Table 7.
DISCUSSION
Our results provide a snapshot of
the first four weeks of a rapid transition to telemedicine in a rural family
medicine program. Most patients
during the telemedicine period
stayed at home and many delayed
any care they could, including many
who decided to wait rather than
learn the telemedicine process. The
significant decrease in new patients,
annual exams, and well child visits
supports the validity of our patient counts, as these were largely
curtailed during the telemedicine
period.
The listing of chronic conditions in
Table 3 reflects the need for those
with chronic pain and ADHD to
maintain regular visits with us. In
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addition, more of those with
chronic cardiovascular and
respiratory conditions chose
to use the telemedicine
process to maintain their
connection with us, and significantly more of our visits
were dedicated to addressing the physical and emotional needs of these patients early in the pandemic.
The significant increase in
visits for patients with depression and
anxiety may be a reflection of the pandemic, including exacerbated symptoms and
more of those patients choosing to communicate with us without any delay. It is
important that those patients, we reached
later by telephone survey, expressed that
their needs were met. The generally positive patient feedback shown in Table 4 is
comparable to previous publications.
It is also important to note in Table 5 that
more than a third of our patients who were
served by the telemedicine option would
have otherwise sought care in-person
somewhere that day. The virtual option
thus kept a significant number of concerned patients safely at home when all
outpatient options were already overburdened by more severely ill patients. Also,
the cost savings to insurers, including
Medicare and Medicaid, from the 15% who
would have sought urgent or emergency
care is significant. Almost 45% would have
still made an appointment later, further
risking exposure and increasing outpatient
volume. In this sense, telemedicine could
be considered to have “flattened the curve”
for potentially overwhelmed outpatient
facilities much in the way that mitigation
interventions were implemented to do the
same for acute inpatient beds.
Residents and faculty adapted quickly and
reported positive opinions, almost evenly
divided between telephone and video
preferred as shown in Tables 6 and 7. The
physician opinion on having equipment
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such as a digital stethoscope at the patient site was
also evenly divided, and probably would depend on
the patient condition. This could be an expensive
option, although cost for basic vital sign capability is
more modest. As we transitioned our student-directed chronic care free clinic to permanent telemedicine
visits, we received funding from our local AHEC office
to provide each patient an automatic blood pressure
machine, scale, thermometer, and pulse oximeter
for $90 per patient. The physicians in our residency
found the cameras in most cell phones adequate for
answering basic questions about skin conditions and
determining the extent of pedal edema by instructing the patient to press on the edematous area,
leaving an indentation. Some also became creative
with guiding patients through limb movements to
assess some musculoskeletal conditions. The phone
cameras were not adequate for most ocular, oral,
or ear concerns. Peripheral cameras for cell phones
are inexpensive, but many require connections and
switching that may challenge some users.
Although there was a wide range of time reported
to complete the telemedicine visits, the numbers
were very similar to most in-person visits, depending
on the level of experience of the resident. From the
comments and informal focus groups, the physicians
expressed that, just as with in-person visits, the time
needed depended on the number of conditions
managed in an individual visit. These results support
the assertion that payment for virtual visits should
mirror that for in-person visits when fee-for-service
is still the routine. As various prospective payment
options are implemented in outpatient settings,
these time requirements can help guide resource
allocation.
Initially it was felt that we could provide most services through eVisits using MyChart within our
Epic® EMR. However, this overestimated the typical
patient’s ability to utilize this service. We ultimately converted most attempted eVisits to telephone
visits as the patients were unable to access MyChart
reliably or the e-text was not enough information for
the physician to understand the patient’s question.
Patients were still encouraged to use MyChart for
simple communications outside of telemedicine,
although many still did not. With eVisits, the patients
were expected, essentially, to go through the same
process on their own that our front desk normally
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would. This was a big hurdle for many patients and
many did not want to complete the process or were
not able to navigate the multistep process.
We encountered the obstacles reported in previous studies, and solutions were worked out quickly
among residents and faculty. Those with previous
experience with digital communications taught those
who were less experienced. Cost was not an issue because no new equipment was needed and the clinic
manager provided simple coding and billing advice.
The disruption of efficient services lasted about
ten days as physicians and staff learned the details
of these new communications. The most common
problem was when patients had unreliable Wi-Fi and
images would freeze, which required a callback.
LIMITATIONS AND STRENGTHS
We report the experience of one rural residency with
a relatively small number of physicians and patients.
Generalization can only be to similar environments.
Additionally, our patients chose their method, which
would be expected to have better satisfaction than
if we had chosen it for them. However, this reflects
what most practices would do. The complete capture
of pre- and post- visits that would be typical of an
outpatient primary care environment is a strength,
but the precise number who were referred to our
urgent care center or to the ED was not captured. An
informal poll of front desk staff, residents, and faculty
estimated that this was less than one per day, but
some of our patients could have gone directly to
urgent care or the ED without interacting with us.
The physician responses were subject to the recall
of each individual. While their opinions are valid as
based on recall, the actual time for visit completion
could be subject to a form of recall bias. During
the study period, we did not estimate the duration
of in-person visits for comparison. The number
of patients reached for feedback was low despite
several calls. Possible explanations were that phone
calls from non-family went unanswered during this
stressful time and many of our patients did not have
voicemail activated. This limits the generalizability of
the responses from those reached.
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CONCLUSION
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